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PANELBOARDS 
SECTION 16470 


SECTION 16470 
PANELBOARDS 


PART 1 GENERAL 


1.01 SCOPE 


A. The Contractor shall furnish and install the panelboards as specified and as shown on the 
contract drawings. 


1.02 RELATED SECTIONS 
A. Section 16147 — Lighting Control System 
B. Section 16475 — Circuit Breakers and Fusible Switches — Low Voltage 
C. Section 16671 — Transient Voltage Surge Suppression 


1.03 REFERENCES 


A. The panelboards and all components shall be designed, manufactured and tested in 
accordance with the latest applicable standards of NEMA and UL as follows: 


oarwon > 


UL 67 — Panelboards 

UL 50 — Cabinets and boxes 
NEMA PB1 

Fed. Spec. W-P-115C 

Circuit breaker — Type | class | 
Fusible switch — Type Il class I. 


1.04 SUBMITTALS — FOR REVIEW/APPROVAL 
A. The following information shall be submitted to the Engineer: 


1. 


oF 
6. 


Breaker layout drawing with dimensions indicated and nameplate designation 


2. Component list 
3. 
4. Assembly ratings including: 


Conduit entry/exit locations 


a. Short-circuit rating 
b. Voltage 

c. Continuous current 
Cable terminal sizes 

Product data sheets. 


B. Where applicable the following additional information shall be submitted to the Engineer: 


if 


Key interlock scheme drawing and sequence of operations. 


1.05 SUBMITTALS —- FOR CONSTRUCTION 
A. The following information shall be submitted for record purposes: 
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B. 


PANELBOARDS 
SECTION 16470 
1. Final as-built drawings and information for items listed in paragraph 1.04 
2. Installation information 
3. Seismic certification and equipment anchorage details. 


The final (as-built) drawings shall include the same drawings as the construction drawings 
and shall incorporate all changes made during the manufacturing process. 


1.06 QUALIFICATIONS 


A. 


B. 
C. 


The manufacturer of the panelboard shall be the manufacturer of the major components 
within the assembly, including circuit breakers and fusible switches. 


For the equipment specified herein, the manufacturer shall be ISO 9001 or 9002 certified. 


The manufacturer of this equipment shall have produced similar electrical equipment for a 
minimum period of five (5) years. When requested by the Engineer, an acceptable list of 
installations with similar equipment shall be provided demonstrating compliance with this 
requirement. 


The equipment and major components shall be suitable for and certified to meet all 
applicable seismic requirements of Uniform Building Code (UBC) for zone 4 application. 
Guidelines for the installation consistent with these requirements shall be provided by the 
switchgear manufacturer and be based upon testing of representative equipment. The test 
response spectrum shall be based upon a 5% minimum damping factor, UBC: a peak of 
2.15g’s (3.2-11 Hz), and a ZPA of 0.869’s applied at the base of the equipment. The tests 
shall fully envelop this response spectrum for all equipment natural frequencies up to at least 
35 Hz. 


--©OR -- 


The equipment and major components shall be suitable for and certified to meet all 
applicable seismic requirements of the California Building Code (CBC) through zone 4 
application. Guidelines for the installation consistent with these requirements shall be 
provided by the switchgear manufacturer and be based upon testing of representative 
equipment. The test response spectrum shall be based upon a 5% minimum damping 
factor, CBC: a peak of 2.15g’s, and a ZPA of 0.869’s applied at the base of the equipment. 
The tests shall fully envelop this response spectrum for all equipment natural frequencies up 
to at least 35 Hz. 


--©OR -- 


The equipment and major components shall be suitable for and certified to meet all 
applicable seismic requirements of the BOCA National Building Code, paragraph 1612.6. 
This shall include both vertical and lateral required response spectra as specified. 
Alternatively, the manufacturer’s certification may be based on a detailed computer analysis 
of the entire assembly structure and its components. Guidelines for the installation 
consistent with these requirements shall be provided by the switchgear manufacturer and be 
based upon testing of representative equipment. The equipment manufacturer shall 
document the requirements necessary for proper seismic mounting of the equipment. The 
test response spectra shall meet or exceed the required response spectra peak acceleration 
of 1.6g’s (3.2-11 Hz) and a ZPA of 1.0g as specified in the BOCA National Building Code, for 
all equipment natural frequencies up to at least 35 Hz. 


* Note to Spec. Writer — Select one 
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PANELBOARDS 
SECTION 16470 
E. The following minimum mounting and installation guidelines shall be met, unless specifically 
modified by the above referenced standards. 


1. The Contractor shall provide equipment anchorage details, coordinated with the 
equipment mounting provision, prepared and stamped by a licensed civil engineer in the 
state. Mounting recommendations shall be provided by the manufacturer based upon 
approved shake table tests used to verify the seismic design of the equipment. 


2. The equipment manufacturer shall certify that the equipment can withstand, that is, 
function following the seismic event, including both vertical and lateral required response 
spectra as specified in above codes. 


3. The equipment manufacturer shall document the requirements necessary for proper 
seismic mounting of the equipment. Seismic qualification shall be considered achieved 
when the capability of the equipment, meets or exceeds the specified response spectra. 

REGULATORY REQUIREMENTS 
A. The panelboards shall be UL labeled. 


DELIVERY, STORAGE, AND HANDLING 

A. Equipment shall be handled and stored in accordance with manufacturer’s instructions. One 
(1) copy of these instructions shall be included with the equipment at time of shipment. 

OPERATION AND MAINTENANCE MANUALS 


A. Equipment operation and maintenance manuals shall be provided with each assembly 
shipped and shall include instruction leaflets, instruction bulletins and renewal parts lists 
where applicable, for the complete assembly and each major component. 


PART 2 PRODUCTS 


2.01 


2.02 


MANUFACTURERS 
A. Cutler-Hammer 
B. ® 
CG. 


The listing of specific manufacturers above does not imply acceptance of their products that do 
not meet the specified ratings, features and functions. Manufacturers listed above are not 
relieved from meeting these specifications in their entirety. Products in compliance with the 
specification and manufactured by others not named will be considered only if pre-approved by 
the Engineer ten (10) days prior to bid date. 


RATINGS 


A. Panelboards rated 240V AC or less shall have short-circuit ratings as shown on the drawings 
or as herein scheduled, but not less than 10,000 amperes RMS symmetrical. 


B. Panelboards rated 480V AC shall have short-circuit ratings as shown on the drawings or as 
herein scheduled, but not less than 14,000 amperes RMS symmetrical. 


“. Note to Spec. Writer — Insert data in blanks 
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PANELBOARDS 
SECTION 16470 


Panelboards shall be labeled with a UL short-circuit rating. When series ratings are applied 
with integral or remote upstream devices, a label or manual shall be provided. It shall state 
the conditions of the UL series ratings including: 


1. Size and type of upstream device 
2. Branch devices that can be used 
3. UL-series short-circuit rating. 


2.03 CONSTRUCTION 


2.04 


2.05 


A. 


Interiors shall be completely factory assembled devices. They shall be designed such that 
switching and protective devices can be replaced without disturbing adjacent units and 
without removing the main bus connectors. 


Trims for branch circuit panelboards shall be supplied with a hinged door over all circuit 
breaker handles. Doors in panelboard trims shall not uncover any live parts. Doors shall have 
a semi flush cylinder lock and catch assembly. Doors over 48 inches in height shall have 
auxiliary fasteners. 


Distribution panelboard trims shall cover all live parts. Switching device handles shall be 
accessible. 


Surface trims shall be same height and width as box. Flush trims shall overlap the box by 3/4 
of an inch on all sides. 


A directory card with a clear plastic cover shall be supplied and mounted on the inside of 
each door. 


All locks shall be keyed alike. 


BUS 


Main bus bars shall be “[tin-plated aluminum] [copper] sized in accordance with UL 
standards to limit temperature rise on any current carrying part to a maximum of 65 degrees 
C above an ambient of 40 degrees C maximum. 


A“ [system] [insulated/isolated] [system and insulated/isolated] ground bus shall be included 
in all panels. 


Full-size (100%-rated) insulated neutral bars shall be included for panelboards shown with 
neutral. Bus bar taps for panels with single-pole branches shall be arranged for sequence 
phasing of the branch circuit devices. Neutral busing shall have a suitable lug for each 
outgoing feeder requiring a neutral connection. 200%-rated neutrals shall be supplied for 
panels designated on drawings with oversized neutral conductors. 


BRANCH CIRCUIT PANELBOARDS 


A. 


The minimum short-circuit rating for branch circuit panelboards shall be as specified herein 
or as indicated on the drawings. Panelboards shall be “[fully rated] [series rated]. 
Panelboards shall be Cutler-Hammer type Pow-R-Line 1a, Pow-R-Line 2a or Pow-R-Line 3a. 


Bolt-on type, heavy-duty, quick-make, quick-break, single- and multi-pole circuit breakers of 
the types specified herein, shall be provided for each circuit with toggle handles that indicate 
when unit has tripped. 


* Note to Spec. Writer — Select one 
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PANELBOARDS 
SECTION 16470 


C. Circuit breakers shall be thermal-magnetic type with common type handle for all multiple pole 
circuit breakers. Circuit breakers shall be minimum 100-ampere frame and through 100- 
ampere trip sizes shall take up the same pole spacing. Circuit breakers shall be UL listed as 
type SWD for lighting circuits. 


1. Circuit breaker handle locks shall be provided for all circuits that supply exit signs, 
emergency lights, energy management, and control system (EMCS) panels and fire 
alarm panels. 


D. Circuit breakers shall have a minimum interrupting rating of 10,000 amperes symmetrical at 
240 volts, and 14,000 amperes symmetrical at 480 volts, unless otherwise noted on the 
drawings. 


DISTRIBUTION PANELBOARDS -— CIRCUIT BREAKER TYPE 


A. Distribution panelboards with bolt-on devices contained therein shall have interrupting ratings 
as specified herein or indicated on the drawings. Panelboards shall be “ [fully rated] [Series 
rated]. Panelboards shall be Cutler-Hammer type Pow-R Line 3a or Pow-R-Line 4B. 
Panelboards shall have molded case circuit breakers as indicated below. 


B. Distribution panelboards with plug-on devices contained therein shall have interrupting 
ratings as indicated on the drawings. Panelboards shall be *[fully rated] [series rated]. 
Panelboards shall be Cutler-Hammer type Pow-R Line 5P. Panelboards shall have molded 
case circuit breakers permanently affixed to plug-on breaker adapter, as indicated below. 


C. Where indicated, provide circuit breakers UL listed for application at 100% of their continuous 
ampere rating in their intended enclosure. 


D. Provide shunt trips, bell alarms, and auxiliary switches as shown on the contract drawings. 


Note to Spec. Writer: 
Select main and feeder device spec from section 16475 as indicated and insert under 2.07, 
2.08, and 2.10 as follows: 


Molded Case Circuit Breakers 1200A and Below Paragraph 2.07 and 2.08 
Fusible Switches Paragraph 2.10 


MAIN AND FEEDER PROTECTIVE DEVICES 
TRIP UNITS 


DISTRIBUTION PANELBOARDS — FUSIBLE SWITCH TYPE 


A. Distribution panelboards shall have fusible switches as specified below and include fuses 
with ratings indicated on the drawings. Panelboards shall be Cutler-Hammer type Pow-R 
Line 4F. 


MAIN AND FEEDER PROTECTIVE DEVICES 


* Note to Spec. Writer — Select one 
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Note to Spec. Writer: 

Select devices as required for item 2.11. Refer to Section 16901 for detailed specification 
for metering: 

IQ DP-4000 Series (Section 16901, Paragraph 2.02 B) 


IQ 300 Series (Section 16901, paragraph 2.02 C) 

IQ 200 Series (Section 16901, Paragraph 2.02 D) 

IQ Energy Sentinel (Section 16901, Paragraph 2.02 G) 

IQ Power Sentinel (Section 16901, Paragraph 2.02 H) 
Central Energy Display (Section 16901, Paragraph 2.03 A) 


2.11 ENERGY MONITORING 


2.12 “TRANSIENT VOLTAGE SURGE SUPPRESSION 
A. Provide transient voltage surge protection as specified in Section 16671. 


2.13 ENCLOSURE 


A. Enclosures shall be at least 20 inches wide made from galvanized steel. Provide minimum 
gutter space in accordance with the National Electrical Code. Where feeder cables supplying 
the mains of a panel are carried through its box to supply other electrical equipment, the box 
shall be sized to include the additional required wiring space. At least four interior mounting 
studs with adjustable nuts shall be provided. 


B. Enclosures shall be provided with blank ends. 
C. Where indicated on the drawings, branch circuit panelboards shall be column width type. 


2.14 NAMEPLATES 


A. Provide an engraved nameplate for each panel section. 


2.15 FINISH 


A. Surfaces of the trim assembly shall be properly cleaned, primed, and a finish coat of gray 
ANSI 61 paint applied. 


PART 3 EXECUTION 


3.01 FACTORY TESTING 


A. The following standard factory tests shall be performed on the equipment provided under this 
section. All tests shall be in accordance with the latest version of NEMA and UL standards. 


3.02 INSTALLATION 


A. The Contractors shall install all equipment per the manufacturer’s recommendations and the 
contract drawings. 


* Note to Spec. Writer — Optional 


16470-6 12/02 


